This study describes small bowel push enteroscopy in routine clinical practice, using a purpose designed instrument (Olympus SIF-10). Fifty six patients had a total of60 procedures over a two and a half year period. The median (range) depth of small intestine intubated was 45 (15-90) cm. Procedure time varied from 10-45
minutes. Most enteroscopies were performed during routine gastroscopy lists. The technique was comparatively easy for experienced endoscopists to learn. Forty two procedures were for diagnostic purposes. Eleven patients had gastrointestinal bleeding where the source was obscure, or where early investigations had suggested a small bowel source: a specific diagnosis was made in 450/0 of these cases. Of seven iron deficient anaemic patients using non-steroidal anti-inflammatory drugs (NSAIDs), only one had a lesion detected in the upper small bowel. Nine patients had abnormal small bowel barium studies. Small bowel abnormalities were seen in six cases and were definitively diagnostic in three of these; in three patients the 000 About £20 000 *Using a standard endoscope to pull the sonde scope through the pylorus. laser or bipolar diathermy. In conclusion, push enteroscopy is a practical and valuable clinical service, which should probably become available on a subregional basis. (Gut 1995; 37: 346-352) Keywords: enteroscopy, small intestine, gastrointestinal bleeding, enteral nutrition.
In life the small bowel is roughly three metres in length: at necropsy (and during enteroscopy) the organ may be stretched by 200-300%.1 Mobile and tortuously folded in the peritoneal cavity, it is little surprise that endoscopy of this organ is technically challenging. Ten years after the first descriptions of non-operative enteroscopy2 it is perhaps surprising that so few centres in the United Kingdom are attempting the procedure. Many variations in technique and instrument design have been described3-5; however, at the current time, two types of endoscopes are available commercially for non-operative small bowel endoscopy. Push enteroscopy simply uses a long endoscope to permit passage beyond the second part of the duodenum by fairly standard endoscopic techniques. Purpose designed instruments have been developed (Olympus SIF-10/-1 OL), whose shaft length (168/200 cm respectively) and characteristics of shaft rigidity, tip angulation, and optics are optimal for instrumentation of the small bowel. Although enteroscopy is possible using any long endoscope, adult colonoscopes are too cumbersome and rigid, and paediatric colonoscopes too flexible and usually too short (typically 135 cm) to equal the performance of the purpose designed instruments.6 The alternative technique, sonde enteroscopy, uses an extremely flexible instrument the diameter of a bronchoscope (5 mm), and nearly three meters long (Olympus SSIF VII).7 The SSIF enteroscope is introduced through the nose, and usually pulled through the pylorus by means of a standard paediatric gastroscope passed orally. After passage through the pylorus, a distal balloon is inflated and the instrument propelled down the bowel by peristalsis. In contrast with push enteroscopy, both operator learning curve8 and procedure9 are long, and heavy demands are made on staff and endoscopy unit time. Sonde enteroscopy is uncomfortable for the patient,9
and potentially dangerous, with a 3% perforation rate in one series.10 The instrument has no tip angulation controls or biopsy channel, and only an estimated 50-70% of the mucosa can be visualised during the instrument's withdrawal.9 Push and sonde enteroscopy are complementary, the first providing excellent views and therapeutic potential for a limited part of the small bowel and the second providing limited views and no therapeutic potential for most of the small bowel. Table I In contrast with the usual experience with colonoscopy, continued pressure that at first failed to cause tip progress would often produce movement after a brief wait, or in combination with abdominal palpation. Final depth of small bowel intubation was estimated by straightening the instrument to remove the gastric loop and subtracting 60 cm from the length inserted.
Direct technique A standard 9F Freka-PEG system (Fresenius Ltd, Runcorn, UK) was used. A superficial loop of jejunum was identified by transillumination. High quality screening facilities and an experienced radiologist were considered essential to avoid inadvertent puncture of colon. Small amounts of soluble contrast media helped to confirm the anatomy, and hyoscine (Buscopan) was routinely used prior to jejunal loop puncture. After cannulation of the jejunal lumen, the procedure continued as for standard PEG placement by the 'pull' technique.13 Patients are reintubated to check the PEJ site.
PEJs inserted for malignant disease remained in situ until death; PEJs used for temporary feeding problems were snared and removed using the enteroscope without complication.
The median (range) depth of small intestinal intubation was 45 (15-90) cm. Procedure time was not formally recorded in most cases, however, the quickest diagnostic examination took about 10 minutes, and the longest (therapeutic) procedure about 45 minutes.
Results

Anaemia
Chronic iron deficiency anaemia was the commonest diagnostic indication, with 18 patients investigated. Of these, seven were taking non- renal failure, systemic lupus erythematosus and pulmonary tuberculosis, had been vomiting violently for several days, retching up nasogastric and nasojejunal tubes. The patient had a stitch placed in her distal oesophagus using an endoscopic sewing machine, to which an enteroscopically placed feeding tube was secured. This enabled nutritional intake throughout her illness, and the patient eventually recovered. Fine bore nasojejunal tube feeding was technically successful in all other cases, and continued until patients recovered sufficiently to tolerate normal feeding, or until surgery to relieve mechanical obstruction.
Three patients (Table VI, cases 8-10) had a PEJ inserted for treatment of longterm nutritional problems. In case 8 PEG was inappropriate because of a leaking gastrooesophageal junction following oesophagectomy: during PEJ feeding the anastomosis healed successfully without further surgery. Case 9 was a 26 year old man with frequent vomiting and failure to maintain weight after ulcer surgery. Multiple attempts at nasogastric feeding had failed, no tube staying in place for longer than 12 hours. A feeding tube was sewn into the stomach using the enteroscopic sewing machine, with the tip in the jejunum: although it was not displaced, feed was still vomited. A direct PEJ inserted using the push enteroscope was technically successful, and contrast studies showed free flow of contrast into jejunum and on to the colon. The patient, however, experienced retching and 'unbearable' pain at the site of the jejunostomy whenever PEJ feeding was attempted. The patient was therefore given intravenous nutrition. In case 10 the patient could not tolerate nasogastric or PEG feeding: PEJ permitted adequate nutritional input without vomiting.
Other successful therapeutic procedures (Table VI) were a polypectomy in a patient with Peutz-Jeghers syndrome (using standard monopolar diathermy equipment) and balloon dilatation of strictures. Additionally, bleeding lesions detected in the obscure anaemia diagnostic group (Table II) were successfully treated using bipolar diathermy and YAG laser techniques.
Discussion
We found push enteroscopy an easy and useful technique for the investigation of small intestinal disease, and of particular value for therapeutic procedures where upper small intestinal access was required. Of 43 patients undergoing diagnostic enteroscopy, a positive diagnosis was made in 12 (29%) cases, although in two of these the diagnosis could have been made by routine OGD. The highest positive diagnostic rates were in patients with unexplained anaemia (excluding NSAID users) (45%), or with abnormal small bowel barium studies (330/o). Additionally, we successfully treated all 10 patients referred with difficult feeding problems by enteroscopic placement of jejunal feeding devices, and were able to carry out stricture dilatations, laser treatment of angiodysplasias and polypectomies in the upper small bowel.
Most previous studies in published reports concern the use of enteroscopy for the investigation of obscure gastrointestinal bleeding. 3-5 8 10 11 14 15-18 In seven anaemic patients taking NSAID drugs we found only one upper small intestinal lesion, of dubious significance: this contrasts with the 47% incidence of small intestinal ulceration previously reported.14 This discrepancy may result from less rigorous selection of our patients (not all had normal upper endoscopy, and only two had had colonoscopy), or perhaps as such lesions seem to be mostly common in the distal small bowel (K J F MacKenzie, personal communication), thus beyond the reach of the push instrument.
In our diagnostic group as a whole, four (10% cases) patients had malignancies (three primary, one secondary) involving the upper small intestine detected by push enteroscopy. In a previous study26 jejunal biopsy specimens taken with a hydraulic capsule device were not diagnostically superior to duodenal 'pinch' biopsy specimens using a standard gastroscope. In theory, however, the interpretation of proximal duodenal biopsy specimens in cases of small intestinal disease may be hampered by the normal occurrence of flattened villi and Brunner's glands, and by duodenitis, often present but usually irrelevant to any malabsorption process. Coeliac disease is occasionally more prominent in the jejunum than the duodenum, and several small intestinal diseases have a patchy involvement (lymphoma, Crohn's disease, eosinophilic enteritis). Given these theoretical drawbacks of duodenal biopsy specimens, and from the experience in this and previous27 studies, it seems reasonable that enteroscopically targeted jejunal biopsy specimens should be the investigation of choice in suspected intestinal disease causing diarrhoea/malabsorption. The treatment of difficult feeding problems was the most frequent therapeutic intervention with the enteroscope. Jejunal feeding is probably preferable to gastric as it reduces the risk of aspiration, an important problem with PEG. [28] [29] [30] In this study temporary, fine bore feeding tubes, placed through the nose, were far more secure if positioned distal to the duodenojejunal flexure over an enteroscopically placed guidewire. In patients with recent oesophageal surgery, anastomotic leaks in the upper gut, severe reflux related problems, gastric dysmotility or gastric/duodenal outlet obstruction, jejunal feeding becomes the only safe enteral route. For longterm feeding directly into the jejunum, the technique of passing a feeding tube through a PEG, pulling it into the upper small bowel with an endoscope (JETPEG), is probably less satisfactory than the direct PEJ method we used.3' Tubes placed by the JETPEG method usually still lie proximal to the duodenal-jejunal flexure, and reflux will not be effectively prevented. JET-PEG tubes are narrower than direct PEJ tubes, thus more prone to kinking and blockage.3'
As far as we are aware, our series contains the first case of non-surgical polypectomy for control of small intestinal bleeding in PeutzJeghers syndrome (although the use of intraoperative polypectomy has been described).32
Dilatation of small intestinal strictures and laser treatment of angiodysplasias were completed successfully in this series. Push enteroscopy may also be useful for exploration of jejunal limbs loops after gastric surgery or hepatojejunostomy, and for ERCP with Roux-en-Y limbs.33
In conclusion, our study suggests that push enteroscopy is quick to do, not particularly difficult to learn, and practical for use in endoscopy units that currently offer a diagnostic and therapeutic service. The procedure has an acceptably wide range of uses and acceptably high diagnostic/therapeutic success rate to justify development of the service, probably on a subregional basis. Sonde or intraoperative enteroscopy, or both, should perhaps be reserved for selected cases not diagnosed by push enteroscopy and radiological imaging, and available on a regional basis. 
